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TCVN 10758-5:2016

L&i néi dau

TCVN 10758-5:2016 (ISO 18589-5:2009) hoan toan twong dwong voi ISO
18589-5:2009.

TCVN 10758-5:2016 (ISO 18589-5:2009) do Tiéu Ban ky thuét tiéu chuan quéc
gia TCVN/TC85/SC2 Béo vé buic xa bién soan, Téng cuc Tiéu chuan Do lwéng
Chét lwgng d& nghi, Bo Khoa hoc va Céng nghé céng bb.

BO TCVN 10758 (ISO 18589) Do hoat dé phéng xa trong méi trudng — DAt
gdm cb cac tiéu chuln sau:.

- TCVN 10758-1:2016 (ISO 18589-1:2005), Phén 1: Huwéng dan chung
va dinh nghia;

-  TCVN 10758-2:2016 (ISO 18589-2:2015), Phén 2: Huwéng dén lya
chon chién lgc I8y méu, tiy méu va xi Iy so bd méu;

~  TCVN 10758-3:2016 (ISO 18589-3:2015), Phén 3. Phuong phép thir
céc nhén phéng xa phét gamma bdng do phé gamma;

—  TCVN 10758-4:2016 (ISO 18589-4:2009), Phdn 4: Po céc ddng vi
plutoni (plutoni 238 va plutoni 239+240) bang phé aipha;

- TCVN 10758-5:2016 (ISO 18589-5:2009), Phén 5: Do stronti 90,

— TCVN 10758-6:2016 (ISO 18588-6:20089), Phén 6: Po téng hoat do
alpha va téng hoat d¢ beta;

B3 ISO 18589 con cb tiéu chudn:

- IS0 18589-7:2013 Measurement of radioactivily in the environment —
Soil - Part 7: in situ measurement of gamma-emitting radionuclides.
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L&i gidi thigu

Bd tidu chuin TCVN 10758 dugce bién soan theo phirong phap ¢hép nhan hoan toan twong dwong voi
bo tidu chudn 1SO 18589 d& cap dén cac ndi dung lién quan Gén do hoat dd phong xa trong mdi truérng
d4t.

C4c tidu chuan tir phan 1 dén phan 6 dwgc sir dung cho ngurdi chiu tréch nhiém vé xéac dinh hoat dd
phdng xa ¢6 trong dAt. Phan 1 va phan 2 1a cac tiéu chudn vé& yéu cdu chung. Phén 3 dén phén 5 dé
c&p dén cac phép do nhan phéng xa cu thé va phan 6 & c4p dén phép do thong thudng hoat 4@
phéng xa alpha va beta.
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Do hoat d6 phéng xa trong méi trwérng - Dat -
Phan 5: Do stronti 90

Measurement of radioactivity in the environment — Soil -
Part 5: Measurement of strontium 90

1 Pham vi ap dung

Tiéu chudn nay quy dinh nguyén tic do hoat dd Sr, can bing v&i ®Y va *Sr, nhan phéng xa phat
beta nghéo trong mAu d4t. Phuong phap tach héa hoc khéc nhau duwge trinh bay dé tao ra ngudn
stronti va ytri, hoat dd clia chiing dugc xac dinh st dyung may dém timg phdn (PC) ho3c may dém
nhép nhay 16ng (LSC). Lya chon phuong phap do tiy thudc vao ngudn géc & nhiém, déc tinh clia dat
dwgc phan tich, d6 chinh xac yéu clu cla phép do va ngudn ligc clia phéng thir nghiém c6 sdn.
Phuong phap nay dugc sir dung d& quan tric dét tir tredrc day hodc hién tai, s cb hodic dinh ky, sy
xa thai chét 16ng hoic khi. Phuong phap nay cling bao gdm ¢4 viéc quan trdc 6 nhiém do byi phéng xa
toan cdu.Trong trdng hop bui phdng xa ngay sau sy ¢b hat nhan, sy déng gép **Sr vao téng hoat 4
stronti 14 khéng duwgc bd qua. Tidu chudn nay cung cip phuong phap do d& xac dinh hoat 8 %Sr khi
c6 8.

2 Tailigu vién din

Céc tai lidu vién din sau rit cin thiét cho viéc ap dung tidu chudn nay. Bi véi cac tai liéu vién dan
ghi n&m cong bé thi 4p dung phién ban duwgc néu. Bdi véi cac tai ligu vién ddn khdng ghi ndm cong
bé thi &p dung phién ban m&i nhit, bao gdm ca céc stra ddi, bd sung (néu cb).

TCVN 6398-9 (ISO 31-9)', Pai lrong va dom vi — Phén 9: VAt Iy nguyén tir va vat Iy hat nhan;
TCVN 6495 (ISO 11074), Chét lvomg dit — Tir vimg;

TCVN 10758-1 (ISO 18589-1) Bo hoat d6 phdng xa trong méi trudmg — Dét — Phén 1: Hwong dén
chung va djnh nghta;

D TCVN 6398-9 (ISO 31-9) dugc thay bdng TCVN 7870-10 (ISO 8000010}
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TCVN 10758-2 (1SO 18589-2), Po hoat 6 phéng xa trong mbi trrong - D&t — Phén 2: Huéng dén lpa
chon chién lugc iy mau, 18y mAu va x Iy so bg méu,

TCVN ISO/IEC 17025, Yéu cdu chung dbi voi ndng hye cia phong thir nghiém, phong higu chuén.

3 Thuét ngir, djnh nghia va ky hiéu

Trong tiéu chudn ndy, ap dung cac thuét ngl, dinh nghia va céc ky hiéu néu trong TCVN 10758-1
(ISO 18589-1), TCVN 6495 (ISO 11074), TCVN 6398-9 (1ISO-31-9) va cac ky hiéu sau:

m
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Ais
Ai
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Rc.:‘

Khéi legng phan mAu thir, tinh bang kilogam

Hoat d6 trén don vi khéi legng clia nhan phéng xa j, tinh bang becguerel trén kilogam
Hoat 46 ngudn hidu chuin clia nhan phéng xa i, tinh bang becquerel trén kilogam
Hoat 8 ngudn mAu clia nhan phéng xa /, tai théri §iém ¢ = 0, tinh béng becquerel
Thdi gian @&m miu, tinh bing gidy:

Thei gian dém phong nén, tinh bang gidy

Thoi gian dém ngudn hiéu chuén,

Téc 35 dém tbng mau trén gidy,

Téc dd dém phong nén trén gidy

Téc @ dém ngudn hiéu chudn trén gidy,

Hiéu suét chiét hda hoe clia nh&n phéng xa i

Hiéu suét d&m cla nhan phéng xa

Hang s6 phan ra ca nhan phéng xa i

Thevi gian bét dAu va két thic twong tng clia phép do duge quy chidu vé t = 0, tinh bing
gidy,

Tdc a9 dém téng trén gidy, abi véi phép do j

Téc @9 dém phong nén trén gidy, dbi v&i phép do j

Téc 36 dém thiec trén gidy, Gbi voi phép do j

Théi gian bét diu clia phép do j, quy chiéu vd t=0

D& khéng dam bao chuén clia két qua phép do, tinh bing becquerel trén kilogam

D khong dam bao m& réng duwoc tinh bing U =k -u(a, ) véi k =1,2,... tinh bing becquerel
trén kilogam

Ngu&ng quyét dinh, tinh bang becquerel trén kilogam

Gi¢i han phét hién, tinh bdng becquerel trén kilogam

Giéi han dwéi va trén clia khoang tin cdy, tinh bang becquerel trén kilogam
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4 Nguyén ly
%8r, *°Y va %°Sr 14 cac nhan phong xa phat beta nghéo. Ning lvgng phét beta ciia ching va thei gian
bén ra dwoc dva ra & Bang 12.

Bang 1 - Ning lwgng phat beta trung binh va chu ky ban ra ctia *Sr, *Y va ¥sr

Kgr oy 89gr
Nang lgng beta, keV 196 926,7 5846
Chu ky ban ra 288a 2,67d 50,6d

Stronti ¢6 thé dugc do tre tiép hodic wée tinh théng qua phép do c4c san phdm con clia ching, ytri.
T4t ca phép do dugc dya trén cac buéc tach hda hoe sau khi dém nang lugng beta clia nguyén té St
dung PC hoi3c LSC (xem Bang 2 va Tai ligu tham khao [1], [2] va [3])

4.1 Téach héa hoe

Buérc gidi hdp phdn miu thir sau day, phan Iap stronti ra khdi dung dich dat sir dung qué trinh két tha
hodic tach riéng bang k¥ thuat séc ky s dung c4c hat hép thy thich hgp nhu nhyra “ete crown”. Ytri c6
thé dwgc phan I4p bang két tia hodc chiét Idng-long.

Buéc chiét phai dugc ti da héa chiét nguyén td nghéo. Chon phwong phap 1 Iwa chon phwong phép
c6 hidu suét héa hoc cao. Vi ddng vi phong xa thori, chi va bismut cé trong dét, ching ¢in dugc loai bé
khéi mAu do ching c6 thé gay nhiu voi viec phat **Sr hoac Y hodc *Sr trong cac budc phét hién.
Céc thanh phan nén khéc c6 thé gy nhidu nhir cac nguyén 16 kiém thé, canxi dbi véi xac dinh stronti,
hodic c4c nguyén té phong xa va nguyén té ho lantan déi v&i ytri cling can dugc logi bd vi ching lam
giam hiéu suét héa hoc clia qua trinh chiét.

Hiéu suét tach héa phéng xa dwgc tinh todn sir dung chat mang nhw Sr ho3ic Y bédn vieng hodc cac
chét danh diu phéng xa nhir *°Sr. Cac ky thuat, nhw phd hép thy nguyan tir (AAS) hodc phd phat xa
nguyén tir plasma cip cam (g (ICP-AES) hoic phd khéi lugng plasma cip ¢dm (ng (ICP-MS) dé do
chét mang va phd gamma @& do **Sr nén dung. Chét mang c6 thé dwgc do bing phuong phép trong
legng, nhung s ¢ mit clia cac nguyén té kndng hoat héa, cac nguyén té kidm thd cin thiét, trong
dung dich ngam chiét c6 thd din dén wdc Irgng sai hiu suét tach héa phéng xa, dc biét dbi véi phép
do Sr.

Khi stronti bdn virng dwgc bd sung 1am chit mang, ndng @8 ban d4u clia ching trong mau thir cin
duoc biét d& tranh wéc lwgng sai hidu suét tach héa phéng xa.

4.2 Phat hién

Nén st dung LSC, loai cho phd va cho phép phat hién nhidu tir cac nhan phéng xa khéng mong muén,
hon 1a PC, khdng phan biét dugc gitra phat xa tir cac ngudn phat beta khac nhau. Néu sir dyng PC,

2 Ngudn: BIPM (Bureau intemational des Poids et mesures)
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d6 tinh khiét clia két tia nén dwgc kidm tra bing cach thay ddi thdi gian phu hep clia hoat @ *°Y hosc
#Sr, méc du phurong phap nay 13 mét nhidu thdi gian.

Phwong phép gidi hdp Sr/Y trong phdn miu thir G4t dwoc néu trong Phy luc A. Ba phwong phap do
nay duoc trinh bay trong ¢ac Phy lyc B, Phy luc C va Phy luc D.

Bang 2 - Qui trinh xac dinh déi v&i strontl phy thude vao ngudn gbe cua né

Nguén géc Bul phéng xa cli Byl phéng xa méi
s0g
Nhén phdng xa 905490y DY
sogr
Nguyén té Sr > Yo Sr
§ [Prvongphap| sicky® | kétwa || chiét [ kétra sicky® | Kéttia
E San phdm NGr 80y 90g,, 895
= Pl
G [Chat mang hoic] 85 Y béd 853t hodc Srbé
chét dénh déu® St hojo Sr bén " r hojc Srban
Trang thi cé cé
cén bling Tir 15 8én 20 ngdy T Khéng Khéng Tir 15 dén 20 ngay Khéng
8| %snsoy (khuyén nghi) ] (khuyén nghi)
o . A
% Sé lvong v Mot v Mt Hai hogic nhidu hon
o 0gr
0gr
§ Phét xa sy 80y a0y
f EBSr
)
S Thit by PC hotic LSC PC ho3c LSC (tdng PC hosc LSC
s (tdng) ho#ic Cerenkov) {tdng)
N 20g, g vy %8s
Ngudn hiéu - r T+
ohiuin Sr4+90y %y S0y g 80y
89gr
a Vidctéch Y duge thye hign theo trang thai can biing clia ¥Sr 0Y trong mau thir.
b Séc ky ridng st dyng nhira ete crown,
¢ Phép do ding chét mang hoic chdt dinh diu dugre thyc hign bing phép do phd gamma déi vai 555 va phép do trong Iyrc, phé hép
thu nguyén tir (AAS) hoic phd khbi lramg (MS) cho Srva Y.

5 Thubc thir va thiét bj
Thubc thir va thiét bj can thiét 6i véi phurong phap do stronti dwge quy dinh trong cac Phy lyc A, Phy
luc B, Phu lyc C va Phy lyc D.

Tét ca cac hba chit thubc thir dugc yéu ciu dé tién hanh quy trinh ndy phai dat cip @6 tinh khiét phan
tich.

6 Quy trinh

6.1 Giai hip stronti

Stronti durgc giai hép ra khoi phin miu a4t thir bing xir Iy axit va gite fai trong dung dich trong phan
ngam chiét.

8
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Chét @anh du ho3ic chét mang dugc b sung vao khi bat diu clia bréc ndy; thei gian cho phép,
thurdmg dén mot ngay, dé thu dugc sy c4n bang trwéc khi bat dau gidi hap stronti,

Néu stronti bdn dugc thém vao nhw 1a chit mang, ndng d¢ ban déu clia Sr cin dwec xac dinh trong
méu thir & budc nay triede khi bd sung chat mang.

Phuong phap gidi hap stronti dbi véi mAu dat dwgce néu trong Phuy luc A,
6.2 Tach héa hoc

C6 ba ky thuat tach héa hoc thdng thudng: Két tia 14l chiét pha 1dng — 16ng va chiét sic ky sir dung
nhyra ete crown chon loc B Phy lyc B, Phy luc C va Phy lyc D dwa ra quy trinh cho tirng ki thuét
nay.

6.2.1 Kéttua

K¢ thuat két tia phu hep dé tach tit ca cac nguyén t§ khoang, ké ca stronti, trong méu dét c6 ham
Iigng mudi khoang cao. Ky thust ndy phi hgp nhung khdng chon loc dbi véi stronti. Vidc s dung
lweng I6n axit nitric va cac yéu cdu chér can bang ytri 1am han ché str dung k¥ thuét nay.

Viéc bd sung axit nitric din dén két tha stronti ¢ chira cac nguyén t8 gay nhiéu khac. Céc chu trinh ké
tiép nhau hda tan-két tlia lam giau stronti trong két tua, trong khi ytri v cac nguyén té khac vén con
trong phan ndi phfa trén. Phan Ién quy trinh théng thwdng dén dén két tha SrCO;, va duge trinh bay
trong Phy luc B.

Péi v&i quy trinh do *Sr va Y tai trang thai ¢an béng, Ho’éc sy dong gop tdng thé/toan phan clia ytri
va stronti durgre do tryre tidp trong két tha hogic hogt dd ytri co thé duge do sau khi 1n tach cudi cing ra
khoi stronti. & trréng hop sau, hidu suét héa hoc dugc woc Iigng biing cach thém chat mang ytri vao
ngudn trwée khi tach ytri. San pham cudi clng 1a két ta yiri, thirdmg dudi dang két tia oxalat. Phurong
phép dwgc trinh bay trong Phy lyc B.

Trong truémg hop khdng ¢6 ®Sr, ®Sr dugc do bing cach dém phit xa beta ciia *°Y hodc cla *Y va
%Sr & trang théi cén béng.

Khi Irong °Sr trong phan mau thir khong thé bé qua, can chon k§ thuét nay cho phép do tryc tiép
stronti & hai théi gian khéc nhau.

6.2.2 Chiét pha léng-ldng

Ky thust ndy dya trén qua trinh chiét sir dyng dung méi hiru co Y tai trang thai can bang v&i hoat 4
phéng xa ciia me *Sr. Qua trinh tach héa hoe nhanh va doi héi mét s ngudn Ic ky thugt. Két qua tam
theri co thé dat dwgc sau ba ngdy (khodng mdt chu k§ phan ra ytri). Tuy nhién, tinh chen loc toan b
clia qué trinh chiét khang phai 1a ludn luén dat dugc. Khi hoat 4§ phéng xa ty nhién & mirc cao, nhiéu
c6 thé xay ra, tao khé khan cho viéc xac dinh mire hoat 6 rét thap.

Phuong phap nay rit phii hop véi trrdmg hop khan cip va thuéng 4p dung cho tét ca cac mau cb ham
Irgng nhan phéng xa phét tia B thap.
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%y dugce chiét ra khdi phdn ngam chiét sir dung mét dung méi hiru co' & dang két tia ytri. Pherong
phép nay dugc trinh bay & Phy luc C.

Sau khi chuén bj ngudn, ®Y cin phai durge do bing PC hoac bang céach do blrc xa Cerenkov phét ra
tir °Y, béng LSC.

Trwéng hop khdng cb chét phat ra birc xa B khac gay nhidu dwoc kiém chirng trong qua trinh phén ra
%Y bing cach do, @5 giam trong téc dd @ém *°Y va, khi si phan rd hoan toan, so s&nh chiing véi hoat
@6 mrc phéng nén.

6.2.3 Tach sic ky trén nhya “ete crown”

Ky thut ndy dugc dia trén tach séc ky chon loc stronti stz dung nhya G3c tring ¢b ete ddc. Qua trinh
tach héa hoc nhanh va phi hop véi thanh tra va giam st méi tredmg.

Ngudn cubi cling dugc do la két tha stronti. Phong phap dwec néu trong Phy lyc D.

D&i voi quy trinh do b *Sr va *Y & trang thai can béng, hoc sy d6éng gép tdng thé clia yiri va stronti
dwgc do tryc tiép trong két tla hosc hoat a6 yiri cb thd dwec do sau khi lan tach cubi cling ra khoi
stronti. & trwdng hop sau, hiéu suét héa hoc dwge wéc lrgng béing cach thém chét mang yiri véao
ngudn trwedrc khi tach ytri. San phdm cubi cling 12 két tla ytri, thwdng dwéi dang két tia oxalat. Phuong
phap duwoe trinh bay trong Phy luc B.

Trong tredng hop khdng c6 Sr, *¥Sr dwgc do bing cach dém phat xa beta clia Y hoac clia *Y va
%Sr & trang thai can béng.

Khi lvgng *Sr trong phin miu thir khdng thé bd qua, cin chon ki thuét ndy cho phép do tryc tiép
stronti & hai theri gian khac nhau.

6.3 Chuén bj ngudn do
6.3.1 Chudn bi ngudn cho méy dém nhép nhay Idng

May dém nhép nhay I6ng (LSC) do tnsc tiép photo tao ra do dung dich nh&p nhay trong chét ldng do
két qua clia qua trinh kich hoat gay ra bé&i ngudn phéat xa B.

K&t tiia Srva Y dwgc hoa tan va trdn ddu véi dung dich nhép nhay Idng. Thé tich dung dich tiy thudce
vao thiét bj (c& lo) va dung dich nhép nhéy I6ng d3c treng dwgc dung. (Xem mét phurong phép trong
Phuy lyc C).

Ngudn higu chun cin dwgc chudn bi tir mdt long a3 bit (°Sr, #Sr, PSr+®Y hogc ©Y) véi cling mét

cau tao hinh hoc va thanh phan héa hoc nher giéng nhw ngudn duge do. Cac phuong phap cho phép
hiéu chuan vé&i nhan phéng xa khac nhau 14 c6 sén [9).

Ngudn tréng cin phai dwec chudn bj theo phirong phap da chon bit dAu véi phan mau thir khong co
PSr (hogic tryc tiép voi nudre cAt).

10
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6.3.2 Chuén bj ngudn d6i véi may dém ti 1&

May @ém i I& do trc tiép phét xa tia p tir ngudn dwoc chudn bi tir ling dong Mot 16p méng d& giam
thidu hiéu (rng ty hip thy.

Két tlia Sr va Y dugc Iing dong trén gidy loc biing cach loc hodc 1am bay hoi tryc tiép trén dia thép
khéng gi (xem Phy lyc C).

Bung kinh ctia gidy loc hodc dia phai twong ty nhie o clia detector,

Ngudn higu chuén cin dugc chudn bj tr mét Ivgng chét danh diu da biét (*°Sr, *Sr, ¥Sr+®Y hodc
*Y) véi cling mdt cdu tao hinh hoc va thanh phin héa hoc nhw gidng nhw ngudn dwoe do.

Nguén tréng cén phai dwgc chuén bj theo phuong phép da chen bt dAu véi phin mau thir khéng cd
%Sr (hodc tryc tidp véi nude cat).

6.4 Xac djnh phong nén

Do phdng nén sz dyng mét ngudn trdng da dwge chudn bi cho phirong phap dugc chon.

6.5 bo

Didu kién thiét bi dwgc sir dung phai nhir nhau di véi phép do mu, phdng nén va ngudn hiéu chuén.

Thoi gian dém tiy thudc vao ti & dém mdu va phéng nén va giéi han phat hién yéu ciu va ngudng
quyét dinh,

Khi danh gié hoat a6 *°Sr béing phép do v6i Y & trang thai can bang, cb hai tredmg hop xay ra

- Sy xuét hién *Sr ¢4 thé bd qua va dong gép twong (g clia Y & trang thai can bang v&i Y ¢6 thé
dwgc danh gia sl dung LSC.

— Sy xuét hién clia *Sr khong thé bd qua, trong trwérng hgp d6 cin do stronti & hai theri diém khac
nhau @& véc tinh hoat 48 *°Sr qua sy phan ra cua né.

6.5.1 May dém nhép nhay léng

LSC do trire tiép photon durgre sinh ra dé kich hoat dung dich nhép nhéy 1dng do c4c hat phét tia . Uu
diém clia phurong phép ndy la khd ning nang Iwgng cac hat phét tia B dic biét, cho phép kiém tra sy
xuét hién ciia c4c chit nhiém xa beta khac trong ngudn.

Khi danh gi4 hoat o *Sr biing phép do *°Y, néu c6 mat Igng nhd *Sr khdng thé loai bé, tét hon nén
do birc xa Cerekov tir 2, vi c6 thé& bd qua ¥Sr.

6.5.2 May dém ti 1& dong khi

May dém ti 1& dong khi do trgc tiép blrc xa B tir ngudn, khdng phan biét nang lwgng, thudng dugc
chudn bi nhv Iéng dong Iép mdng.

1
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St dyung cira sd kép (o va B) trong kiéu may dém ndy cho phép kiém tra cac chat nhiém xa phat tia
alpha trong ngudn dugc do. Néu cb chét phat p ban ra ngén khac, ching cb thé durgc phat hién bang
phép do ngudn thirc hién lién tiép tai thdi diém da chon.

Khi danh gia hoat 86 *°Sr bang phép do *°Y, néu sy c6 mot legng nhd *°Sr khdng thé loai bd, thi sy c6
mét clia nd cb thé dwge phat hién béng phép do lién tiép v& tinh nang.

6.6 Higu chuén
Quy trinh hiéu chudn may dém dugc thure hién nhur sau:
— Lura chon t; @8 thu dwgc it nhéat 10 s6 Gém.

- Xac dinh téc 36 &m beta ciia ngudn hidu chudn dugc chudn bj tr mét leong da biét chét danh déu
(*°Sr, ¥5r, 205r+%Y hodc *°Y) véi cling mdt hinh hoe va thanh phén héa hoc nhw ngudn dugc do.

- Tinh hiéu suit 3&m cia may dém bang cach chia tbc 46 dém do duwrgc cho hoat d) clia ngudn hiéu
chuén, theo Céng thire (1)
& =(rs""'o)"rAi (1)

7 Biéu thi két qua
7.1 Xac djnh *°Sr can bang voi Y
7.1.1 Tinh hoat d$ trén mdt don vj khéi egng

Hoat d6 trén mét don vi khéi long trong mAu ngudn khi *Y dwgc tach hoan toan khéi nhan me *Sr
khéng thé dirgre danh gid lai cho dén khi nhan con ®Y tang trd lai va cén bang véi nhan me *°Sr, Hign
twong nay xay ra tir 15 ngay dén 20 ngay ké tir thoi diém £ = 0, trong d6 ¢ = 0 12 theri gian ma tai do tat
ca *y da duoc loai bd khdi miu.

K&t qua clia phép do dua ra s dém tng tir *Sr +°Y. Chia sb dém tdng cho th¥i gian dém cho toc 66
dém tdng, r,.

CHU THICH ©& ap dung phwrong phap nay, cin bd qua **Sr ¢6 chira trong miu thi.

Téc a6 dém tdng cAn phai duece hidu chinh bing tbe 6 d&m phéng nén, r, thu duoc tie phép do ngudn
tréng.

Hoat @5 trén mdt don vi khéi legng clia Sr+®Y, as.y c6 thé dugc tinh theo Cong thie (2):

?'x—?;,

7 - @

o5 " Esray

Dorsy =

Hoat db trén mét dom vi khéi lrgng clia ®Sr, c6 thé duwrgc tinh theo Cong thire (3):

o 1
- rx_ro)'wws, VoI wg, =m 3)
C5r “5Sraf
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7.1.2 Db khdng dam bio chuin

Theo TCVN 9595-3 (ISO/IEC Guide 98-3) ¥}, cling dwgc biét nhwe GUM, a9 khdng dam bao chuln cia
a,,;, dugc tinh theo Cong thire (4):

(a,,&) J +u r,)]+ Qng, U ,,Kw,,& ,Jw,‘,_.:r rolt, +r,/t,)+al g, ,,,[w.,&) @
Trong d6 A8 khéng dam bao clia mAu va thei gian dém phdng nén co thé bd qua.

Do khdng dam bao chudn twong dbi w dugc tinh theo Céng thire (5):
02, g, )= 2R )+ el () +122 () (5)

D§ khong dam bao chulin tvong déi clia £, , dugc tinh theo Cong thire (6):

Ui (Egur) = U rs = 10) ¥ (A oy ) = (s /1 415 1 ) s = 10 + (A ) ()
ul,(4,,,) bao gdm tit ca do khong dam bdo do cb lién quan dén ngudn hidu chudn, nghia 12 6
khéng dam bao clia dung dich chudn va chuén bj ngudn hiéu chuén.
oy (Rcls,) la @ khdéng dam bdo lién quan dén hiéu suét héa hoc, phy thudc vao phuong phép danh gia
chang.

Dé tinh gidi han phat hién, cin tinh u( J nghta 1a d8 khéng dam bao chudn cla g, (xem 1SO
119292} 13 ham sb cla gi4 trj thire clia né, theo Cdng thire (7):

(g ) = Jw,wz N, I, + 1) 2, 47311 4 T 1 () @)
7.1.3 Ngwdng quyét dinh
Ngudng quyét dinh, g, thu dugc tir Cang thire (7) v6i G, =0 (Xem ISO 11929) @é dwge Cong
thire (8):
=k H0) =k W -\ 1t +1 /%, (8)
a = 0,05 véi k= 1,65 thwedng dwge chon méc dinh.
7.1.4 Gi&i han phat hién

Gi&i han phat hién “:sr dugc tinh theo Cang thire (9) (xem ISO 11929):

# E P 4 w2 # # 2
g, = Bumg, +ki.p (g ) = Ago, +Kp Jw90,s’r{(a9osr 505 ”"]f et ”0] k& ‘90, um("su&) ©)
B = 0,05 véi k3= 1,65 thudng duwrgc chon méc dinh.
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Gi6i han phat hign co thé dugc tinh bing cach gidi Cong thirc (9) @bi véi a%, hogic, don gian hon,
bang cach I4p lai v&i phép tinh X4p xi a;& =2- a;&.

Khi 18y a = B, ky= k1p = k va gidi Cong thirc (9) dugc Cong thirc (10):

2-a%, K -wa )2,
1-k* -u,i.(w..&J

a:,& = (10}

7.2 Xac dinh *Sr tir ®Y
7.2.1 Tinh hoat d9 trén mét don vj khéi lwgng

*Y duoc do ngay sau khi qua trinh tach né trong phan mau thir khi Sr va Y trong didu kién can béng,
1= 0 la thoi diém khi ®Y duwgc tach ra khdi ®Sr va bét dau phan ra véi thdi gian ban ra biing 2,7 ngay

Két qua clia phép do dwa ra sé @&m tdng tir *Y chia cho thei gian dém voi téc 46 dém téng, r,.

Téc a9 dém tdng cin phai dugc higu chinh blng toe a8 6ém phéng nén, 7, thu dwec tir phép do ngudn
tréng.

Hoat d trén mét don vj khéi lugng clia Y, ay tai théi didm 7 = 0 dugc tinh theo Cng thirc (11):
r -t ‘*?‘b'!o _(

£_¢ —r-ro)-wy vd'iw,,'=( Aol :

ay = .
4 —apl - t
e _ g Ar;“) &y -m-R,

(1)

7
s',.-m‘Rc-Ie""" -dt
o

Thiéu hut cho phép higu chinh d6i v&i hoat ¢ clia *Y phan ra trong thoi gian dém (1, = - 14) v hoat
do trén don vj khéi lvgng ctia ®Sr durgce tinh theo Cdng thire (12):

a.,&=ar=(rs —n) Wy (12)
7.2.2 D§ khéng dam bao chuin

Theo TCVN 9595-3 (ISO/IEC Guide 98-3) ™%, d khéng dam béo chudn clia a,., duec tinh theo Cong
thire (13);

u(ﬂn& )= Jwrz . [uz(rs )+ uz(r;, )]-l- a,z‘,_“r . ufl,(w,.) = Jw,z - (rg Hg +7 “o)"' af,& - u;. (wr) (13)
Trong d6 @9 khdng dam bao clia méu va thei gian dém phdng nén cb thé bd qua.
B9 khong dam bao chuén twong d6i w dugce tinh theo Cong thire (14):

2, () =2, (R, )+, (m) + 2, (e, ) (1)

14



TCVN 10758-5:2016
D& khéng dam bao chuén twong déi clia £, duc tinh theo Céng thire (15):
ul (e, )=ul (s —n)+ul (4,)=(r; 115 + 1, 10, V(s =1, F + 12, (4,) (15)

uZ,(4,) bao gdm tht ca A9 khdng dam bao do cb lién quan dén ngudn higu chudn, nghta Ia 9 khang
dam béo cita dung dich chun va chuén bj ngudn hiéu chuin.

u,(R.) 1a 45 khdng dam bao lién quan dén higu sudt hoa hoc, phy thudc vao phurrong phap danh gia
ching.
Trong 86 u(Re5 ) va u(R.,) 12 66 khdng dam béo twong déi binh phuong cla hi¢u suét héa hoc
cla stronti va yitri, phy thugc vao phwong phép danh gia ching.
Pé tinh gi®i han phat hién, can tinh &'(59,&), nghia 1a 0 khdng dam bao chudn cla g (xeM
IS0 11929""%) 12 ham sb cla gi4 tri thire clia nd, theo Cong thirc (17):

#(dng )= Ju,ﬁ . k&",.,& Iwy+r)l g +1 ”o]"‘ g, "1ty (Wy) (17)
7.2.3 Nguwong quyét dinh

Ngudng quyét dinh, s, thu dugce tir Cong thire (17) v&i @, =0 (Xem ISO 11929) dé dugc Céng
thire (18):

a:us,.=kl—a'ﬁ‘(o)=kl—a'w}'"\”aftg+’bft0 (18)

a = 0,05 v6i ki = 1,65 thuding dugc chon méc dinh.

7.2.4 Gi&l han phat hign

Gi&i han phat hién af,Sr dwgrc tinh theo Céng thirc (19) (>_<em ISO 11929):

£ e ko . o2 # 42 _z( )
Qg = Qg +ki g E(amsr]=awy+kl_ﬁ Jwr[(ago&!wr+r°}zg+r0u°:|+agosr ud Wy {19)

B =0,05 v&i k5= 1,65 thudng dwgc chon méc dinh.

Gigi han phét hién c6 thé dwec tinh bang cach giai Céng thire (19) ddi v&i ax,, hodic, don gidn hon,
bang cach 13p lai v&i phép tinh x&p xi aj,, =2-ax,
Khi ldy a = B, k1= ki = k va gidi Cong thirc (19) durgre Cang thire (20):

y 2edug (6w )i,

e 1-k? -ui](wr)

(20)
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7.3 Xac djnh *Sr khi ¢6 ®Sr va **Sr c4n bing vé&i *°Y
7.3.1 Tinh hoat ¢ trén dom vikhéi lwwgng

Phwang phap ndy dwoc dya trén nhikng thiee hién clia hai phép do ngudn giéng nhau tai hai thoi diém
khac nhau, # va ¢, sau khi thdi gian ¢ = 0, thori didm tach Y ¢6 trong phan mau thir. Thei gian 4ém nhu
nhau tg nén dwec ding cho ¢a hai phép do. Téc A8 dém thyre, r; clia cac phép do nay cb thé dworc tinh
tr tbc A5 dém tdng, r,, va toe 5 dém phdng nén, ry theo Cong thirc (21)

T =ty —ty 2

Néu phép do durge thire hign khi dat dwge trang thai can bing gitra *Sr va ®Y , thi téc a9 68m thye c6
thé duge tinh sir dung Cong thirc (22) va (23), cb xem xét dén hoat 48 clia *Sr va *Sr 14 khong dbi
trong subt thdi gian 3&m, va str dung hdng sb phan ra pha hgp: '

-3
K o=2Au Eng,, *Eng Ang € Ps" (22)

ot
_— -4 .
1y =2.An Enmg,,, + Erg, Arsg € 05" (23)

Cong thirc (22) va (23) c6 thé duwoe sép xép lai thanh Cong thirc (24) va (25):

=lyg &{-z-ql

K —he z (24)

Ay =
5 gy, iz}
28’“9-»,? ll —e J

(rn=r)e ™"

4 2w e "] =

LA =

Hoat 5 trén mot don vi khéi legng, @i, cia nhan phdng xa i dwgec tinh sir dung Cong thirc (26)

a =4, /mRqg, (26)
Do dé

Qpg = Weo(1y — ;) (27)
Trong d6

1

= mR.o2.&n  (1-C) &

c= ¢ (29)
Va

Ayos, = Wao (1, — 1) (30)
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Trong dé
“Agg g
€
Wy = 31
= m.Rc&.Z.ansr-(c'—l) ( )
o edns‘_(':-'!l (32)

7.3.2 D khdng dam bio chudn

Khi phép do dugc tin hanh trong didu kién can bang va theo TCVN 9595-3 (ISO/IEC Guide 98-3), dd
khéng dam bdo chuén clia a, dwgc tinh theo Cang thirc (33) va (34):

a,.&) Jw,o [u’(rz)+c ]+a,.s' ,if(w,:) (33)

ulan )= fw’ L)+ )|+ b ik (ws) (34)
Gia thiét u?(c) = 0, 8 khdng dam bao chuén trong ddi cla r, degc tinh theo Cdng thirc (35):

w(r)=rylt +r, /4, (35)
D9 khong dam bao chudn twong dbi w dugc tinh theo Céng thive (36 va (37):

2 (o) =12 (Re 5, )+ 2o () + 2 (g ) | (36)

uzy () = W (R g )+ i (m)+ (e, ) (37)

Do khéng dam bao chudn twong d6i clia &, dugce tinh theo Cdng thire (38):

whle)=ui(rs = n )+ up(4)= (e /15 + 1y 1 ) (rs =1 ] +upy(4) (38)
u2,(4,) bao gdm tét ca 4o khdng dam bao do c6 lién quan dén ngudn hidu chudn, ngha la d9 khéng
dam bdo clia dung dich chuin va chudn bi ngudn hiéu chuén.
4,4(R. 5, ) 1a @9 khdng dam bo lign quan dén higu suét héa hoc, phy thudc vao phuong phap dénh gia
ching.
P2 tinh gidi han phét hién, cin tinh #(Z,), nghfa la do khdng dam bdo chudn cla g, (xem ISO
11929""%)) |4 ham sé clia gia tri thyrc clia né., dwoc tinh!'® theo Céng thire (39) va (40):

1 1 1+¢° o [ Ay

o 2 2 5 s s

)= . + +— |+ - + +az 39
4 (@g,) me |:(r,;.2 c ru,)(rn rg] rg(l—c)[ T ] ngf,,:| wg * ul, (Weg) (39)
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i(a-”&)=waz '[("m +r°2)[fl+%,J+z (2 (a.n,, _ Gng, ]+ a”‘°’—:|+fz'.2.& 2, (i) (40)
2

o U l—c)Lw,,, 1 We | Wyl

7.3.3 Ngwng quyét dinh

Ngw&ng quyét dinh, o thu Gugc tir Cong thirc (39) va (40) véi 4, =0 (Xem ISO 11929) d& dugc
Céng thire (41 va (42):

o = 1 1|, efe+])as
"“.s»"kl-a‘“(o)=k|-a‘wso“j("oz +CZG|{Z+}:]+H;‘TZ (41)
. = 1 1 2 a4y
e R e e

a = 0,05 v&i ki = 1,65 thuedng dwgc chon méc dinh.

7.3.4 Giol han phat hién

Gidi han phat hign a dugce tinh theo Cong thirc (43):

oo I A2l # #z_z()
g, =ang, +Ki.g u(amsr)—a..&«»k,_ﬁ Jw}"[(a%srml’wo]“gHO“O:\”%& u_ v, (43)

B = 0,05 vé&i ks = 1,65 thudng duge chon méc dinh.

Giéi han phat hién cb thé dugc tinh bang cach gidi Cong thirc (43) adi voi al.“ ho#c, don gian hon,
béng cach I3p lai véi phép tinh xdp xi af =2-a;

Khi ldy o = B, k1= ki = k v& gidi Cong thirc (43) dugc Cang thirc (44) va (45):

2-a%, +kwyll+c )/t 1)
1=k -upy (wy)

ah = (44)

2-a*, +k*-wy(l+c)/t(c-1)
1-k? 1l (wy )

“;» = (45)
7.4 Gi&i han tin ciy

Céc gia tri cha gi¢i han dudi, a° , va trén , a” , dwgc tinh theo Cong thirc (46) va (47)
(xem ISO 11929):

o =a,~k,-u(a) ; p=a-(-7/2) e

a’=a,+k,-u(a); g=1-a-y/2 (47)
18
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Trong do
o = @[y/u(y)], trong d6 @ k4 ham phan bé cla phan bd chuén chuin héa.

Dt w = I ndu a; > 4 -u(a)). Trong tnrdng hop nay, Cong thirc (48) :

il

a, " =a;tk_,, u(a) (48)
v = 0,05 v&i k= 1,96 thirdng dwgre chon mic dinh.
8 Bao cao thir nghiém
Bao cdo thir nghigm phai tuan thd céc qui dinh ciia TCVN ISO/IEC 17025. Bo c4o thir phai bao gdm
cac thong tin sau:
a) Vién dén tiéu chudn nay [TCVN 10758-5:201 8(ISO 18589-6:2009]
b) Tatca cac théng tin d& nhan dang méu;
¢) Céc don vi dé bidu thj két qua;
d) Kétquatht, a,+u(a,) hodic a, +U , véi gia trj klién déi.
Cé thé dua ra cac thong tin bd sung nh:
- Xacsuét, a,p va (1-y);
- Ngudng quyét dinh va gidi han phat hién;
Tuy thude vao yeu clu clia khach hang, ¢6 nhirng cach khéac nhau dé thé hién két qua:
- Néu ndng d6 hoat dd phédng xa, a,, dugc so sanh véi ngudng quyét dinh (xem ISO 11929) thi
két qua clia phép do can phai thé hién 1a < a; néu két qua thap hon ngudng quyét dinh;
- Néu ndng d6 hoat d§ phong xa, ¢, duQc so sanh voi gidi han phat hién, két qua ctia phép do can
phai thé hién < a! néu két qua th&p hon gidi han phat hién.

Néu gi&i han phat hién virgt qua gid trj hwémng dan, thi phai lap thanh tai liéu 12 phuong phép do khdng
phit hep véi myc dich clia phép do.

- Moi thdng tin lign quan c6 thé anh hudng dén két qua.
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Phuluc A
(Tham khao)

Chuin bj mau thir

A1 Nguyénly

Ham lwgng stronti trong phan mAu @4t thir c6 thé duroc chiét bang cach pha méu don gidn dung axit
nitric.

A.2 Thuéc thir

A.2.1 Chét mang Sr*2, chit danh déu **Sr hosic chit mang kim loai Y

A.2.2 Axit nitric, lo@ng, ¢(HNO3) = 8 mollL

A.2.3 Hydro peroxit, w(H202) =30 %

A.2.4 Natri nitrit (NaNO,).

A.3 Thiét bi, dung cy

A.3.1 Can phan tich, dj chinh xac 0,1 mg
A.3.2 Bép dign

A3.3 May ly tam va 6ng ly tam

A.3.4 Lonung

A4 Quy trinh
Quy trinh nay, diza trén mdt chu ky ngam chiét axit va sy khd bay hoi, bao gdm céc bwéc sau

a) Céan khoang tir 0,1 g dén 50 g mAu thir dwgc chuan bj phii hep véi TCYN 10758-2 (ISO 18589-2).
Khéi lvgng clia phdn mau thir thy thudc vao hoat tinh dy kién clia mau, gi¢i han phét hién yéu
cau va phuong phép Ira chon.

b)  Thém chinh xa¢ 10 mL HNO; (A.2.2) cho mét gam méu.

¢)  Thém chat danh ddu hosc chét mang (A.2.1) va khudy cho ddng nhét.

d) Deimbdt ngay.

e)  Pha méiu trén bép dién (A.3.2) trong it nhat 8 h va thém lién tyc H,0, (A.2.3).
f)  Chuyén mu vao éng ly tam (A.3.3) va ly tam. Gitr Iai phan ndi phia trén.

CHU THICH Cé thé loc mau khi m&u d& ngudi, sir dung c4i loc soi thily tinh thay cho viéc ly tam.
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g) Trang cdc thay tinh bang HNO, (A.2.2), cho vao ciing éng, I5c va ly tam. Thém phén dung dich ndi
da gi® lai & budre e). Lap lai quy trinh cho d@én khi phéin ndi phia trén trong suét.

h)} Lam bay hoi phdn ndi phia trén cho dén kho kiét

i) Thém 50 mL HNO, (A.2.2).

j)  Thém 0,6 g NaNO, (A.2.4), dun néng dé loai bd khéi nito, sau dé d& ngudi.
M&u da sén sang cho viéc tach héa phong xa.

Qué trinh tao dung dich c6 thé dugc tién hanh st dung thiét bj pha mau bing vi séng. Cac didu kién
van hanh cho tirng h¢ théng phai dwrgc didu chinh cho tirng loai thiét bj dwgc ding va d3c tinh clia a4t
dugc pha miu,
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Phu luc B

(Tham khao)

Do stronti bing két tua

B.1 Nguyén ly

Stronti dwgc két tia bing cach thém axit nitric. Yiri va cac nguyén té gy nhiu khac dugc logi bd bang
két tlia hydroxyt sau khi két tiia bing bari cromat. San pham cubi cling, két tiia stronti cacbonat, c6 thé
dwoc do bing cach dém ti 18 hosc bing cach @&m nhap nhay I18ng sau khi dwgc hoa tan. Cach khéc,
tach ytri khi ching dat dugc trang thai can bang, ra khoi stronti bang két tia dwéi dang oxalat va sau
d6 do béng PC hoc PSC.

Khéi Irong clia phan miu thir cin phai dwrgc xem xét vé hoat dd ciia miu dy kién va giéi han phat
hién mong muén. Quy trinh trinh by trong Didu B.4 4p dung cho miu @t tir 1 g dén 50 g.

B.2 Thuéc thir

B.2.1 Nwéec da loai khoang

B.2.2 Amon, dam déc, w(NH,OH) = 25 %

B.2.3 Axit nitric, ddm d3c, w(HNO;) =65 %

B.2.4 Axit nitric, losing, ¢(HNOs) = 8 moliL.

B.2.5 Axit nitric, loAng, c(HNO;) = 2,5 mol/L

B.2.6 Natri cromat, dung dich, ¢(Na,CrO,4) = 1 mol/L.

B.2.7 Natri cacbonat (Na,COs).

B.2.8 Dung djch chit mang Fe*® (20 mg/mL), w{FeCk) = 30 %

B.2.9 Bari axetat (BaAc), dung dich

B.2.10 Axit clohydric, ddm dac, w(HCI) = 37 %.

B.2.11 Axit oxalic, dung dich b&o héa (H,C,04.2H,0 = 140 g/L)

B.2.12 Dung dich nhép nhay

B.2.13 Dung dich chit mang ytri (20 mg/mL trong HNO3 0,1 moliL) (chi dung trong trurémg herp tach Y)
B.2.14 Metanol hoac etanol

B.2.15 Natri cacbonat, ¢(Na,CO;) = 0,1 mollL.

B.2.16 Amoni, losng, 1 %
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B.3 Thiét bj, dung cu

B.3.1 Thiét bj dyng cy phéng thir nghiém tiéu chuin
B.3.2 Can phan tich, 4 chinh xac 0,1 mg

B.3.3 Lo

B.3.4 Lénung

B.3.5 Bép dign, c6 thé kidém soat droc nhiét 36 va khudy tir
B.3.6 pH met

B.3.7 May ly tdm va éng ly tim

B.3.8 May quang phd hip thu nguyén tir (AAS) hosc may quang phd phat xa nguyén tir (ICP-AES)
ho#c méy khdi phd plasma cp cam tmg (ICP-MS) hosic may quang phd gamma.

B.3.9 May dém ti 13 hodic may dém nhip nhay long

B.3.10 Thiédt b| loc, c4i loc 1dm b3ng soi thay tinh hodic xenlulo c6 dwdng kinh, vi dy 5,5 cm va
2,8cm,

Budng kinh clia cai loc chi ding dé cung cép théng tin, va phai pht hop véi thiét bi loc va d3c tinh hinh
hoc clia may dém duwoc dung).

B.3.11 Cai lgc, xenlulo va sgi thiy tinh,
B.3.12 Phéu, Buchner

B.3.13 Bén, hdng ngoai

B.3.14 Binh hat &m

B.3.15 Dia thir, |am bang thép khdng gi, cé duéng kinh trong thich vé&i dac tinh hinh hoc clia may
dém ho3c Io polyetylen,
B.3.16 Binh, nhya.

B.4 Quy trinh
B.4.1 Tach kim loai kiém va canxi
Pha nay bao gdm c4c giai doan sau:

a) Lam bay hoi dung dich nitric thu duwgc sau khi chudn bj phdn miu thir cho dén khi thé tich khoang
ttr 50 mL dén 100 mL hodic cho dén khi xuét hién mubi.

b) Thém 200 mL HNO; dam dac (B.2.3) va Iam bay hoi cho dén khi thé tich bing 100 mL hoic xuét
hién mudi. ay bing mét kinh ddng hd va @& ngudi.

¢) Thém 50 mL HNO; dam dic (B.2.3).
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d)
e)
f)
9)

Khuéy trong 30 min.
Loc Sr(NO;), thu dwegrc sir dung bom loc va cdi loc 1am bang si thiy tinh (B.3.10).
D& két tda dé&n khd. Lam sach bang HNO; dam dic (B.2.3). B bd dich Igc.

Hoa tan két tia trong nwéc ndng, G3 loai khoang (B.2.1). Lam sach céi loc G& thu dwgc 50 mL
dung dich.

B.4.2 Tach bari, radi va chi

Pha nay bac gém céc giai doan sau

a)
b)
c)

d)

e)

Pidu chinh pH tir 4 dén 6 bdng amoni dam dac (B.2.2).
Thé&m 4 mL bari axetat (B.2.9) va gia nhiét.
Thém 1 mL natri cromat 1 mol/L (B.2.6) va khuay.

Dé ngubi, loc sz dung bom loc va ci loc 1am bing sgi thly tinh (B.3.10) hosic ph&u Buchner
(B.3.12).

Rira céi loc bing nuwérc da loai khoang (B.2.1). P4 bd cai loc va két tda.

B.4.3 Tach san phdm phéan hach va ytri

Pha nay bao gbm cAc giai doan sau:

a)
b)
c)
d)
e)

f)

Chuyén dich loc vao binh thiy tinh 250 mL va thém 1 mL dung dich ch4t mang Fe*® (B.2.6).
Diéu chinh pH dén 9 st dyng amoni dam dic (B.2.2).

Bun néng trong 10 min, tranh §é s6i.

D& ngudi va loc diing céi loc bing sgi thiy tinh (B.3.10)

Rira céi loc bang 10 mL nwéc a3 loai khoang {B.2.1). B bd céi loc va két tha.

Ghi ngay va theri gian két tiia Sr(NO;), theo ¢ = 0 v&i théi gian tir khi tach ytri ¢6 trong phédn miu
thir.

B.4.4 Lam sach stronti

Pha nay bao gém cac giai doan sau:

a)

b)

¢)

d)

24

Diéu chinh pH dén 8 dung amoni (B.2.2), thém 20 mL dung djch natri cacbonat b&o hda (B.2.15).
Khudy trong 30 min.

Loc SrCO; thu duge diing bom loc va c4i loc sgi thiy tinh (B.3.11). Rira ce thiy tinh va két tia
bang dung dich natri cacbonat 0,1 mol (B.2.15) va sau 6 bing nwéc G4 loai khoang (B.2.1).

D3 b dich loc, @& két tiia khd trong it nhét 10 min, dung bom chén khdng ctia hé théng loc.

Tat bom chan khong (B.3.10) va rét tiz tir 100 mL HNO, dam déc (B.2.3) qua két tua.
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e) Batbom chan khéng dé két tla sy khd.

f) Hoa tan két tia bdng nwée va thu 1y dung dich trong ce thily, nén diing nuéce néng.

g) Didu chinh pH tir 8 dén 9 diing amoni dam dc (B.2.2); 1am néng trong vai phut, tranh d& si.
h) Thém 10 mL dung dich natri cacbonat b&o hda (B.2.16). Khudy trong 30 min.

i} Loc SrCO; thu duge ding bom chén khéng va cai loc béng sl thily tinh hodic xenlulo d4 dugc can
trudc (B.3.11). Rira cbce thiy tinh va két tha biing dung dich amoni 1 % va sau d6 rira béing nwoc
dé loai khoéng (B.2.1) hodc metanol (B.2.14).

B.4.4.1 Chuén bj ngudn do bing PC
Quy trinh ndy cin dwgc tién hanh nhw sau:

a) Dt cai loc cung voi két tia SrCO; tric tiép vao mdt dia thir da can truére (B.3.15), day 12 ngudn
dwec do.

b) D& ngudn dwgc sdy khd trong 15 (B.3.3) cho dén khi khdi lwgng khang ddi, sau d6 d8 ngudi trong
binh hat &m (B.3.14).

€)  Sau khi can, @t ngudn vao binh hut 4m (B.3.14) cho dén khi do.
B.4.4.2 Chudn bj ngudn do bing LSC
Quy trinh ndy cin dwoc tién hanh nhu sau:

a) Hoa tan SrCO; két tia vao ti da 35 mL axit nitric (B.2.5). Cho dung dich nay vao mét binh nhya
da dwgc can trerdc (B.3.16) va ghi khéi lgng.

b) Chuyén 14 mL dung dich nay vac mdt binh polyetylen 25 mL (B.3.16) 83 dwgc can truéde va ghi lai
khéi lugng.

¢} Thém 6 mL dung dich nhép nhay (B.2.12); c4n va khudy cho dén khi hda tan. DAy 14 ngudn duoc
do. '

d) Bao quén ngudn & (4 £ 3) °C cho @én khi do.
B.4.5 Chiét ytri
Pha nay bao gdm cac giai doan sau:

a) Hoa tan SrCO; két tia vao téi da 35 mL axit nitric (B.2.5). Cho dung dich nay vao mét binh nhya d3
dwgc can treére (B.3.16) va ghi khéi lvgng.

b} Thém dung dich mang ytri (B.2.13)
c) B&o quan trong hai tudn dé dat dwgc trang thai can bing *Y Ién hon 90 %.

d) Rét dung dich nay & trang thai can bang vao éng ly tam (B.3.7). Didu chinh pH Gén 8 dung amoni
(B.2.2); 1am néng trén bép cach thiy & 90 °C. LAm mat dé tach két tda.
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e) Thu phan dich ndi phia trén vao cée thiy tinh, trong phén nay c6 chira chit mang Sr ho#ic cac chét
danh d&u cho phép xac djnh higu suét chiét cia stronti.

f) Ghilai ngay va thdi gian tach stronti

g) Hoda tan két tta ytri trong 5 giot HCI 84m dé&c (B.2.10) va 30 mL nwéc da logi khoang (B.2.1).

h) Vira khudy, vira thém 5 mL dung dich axit oxalic b&o hoa (B.2.11) va didu chinh pH tir 2 dén 2,5
dung amoni (B.2.2). LAm nong trén bép cach thiy 90 °C, sau d6 d& ngudi trong 15 min.

i} Loc két tiia ytri oxalat qua céi loc 1am bing sgi thly tinh d& dugce cn treée (B.3.11). Rira éng ly
tam béng nudc cét.

B.4.5.1 Chuén bj ngudn do bang PC
Quy trinh nay dugc tién hanh nhu sau

a) Dat cai loc cling véi két tha ytri oxalat trge tiép vao mot dia thir da can trede (B.3.15), day 1 ngudn
duwgc do.

b) D& ngudn dwgc sy khd trong 10 (B.3.3) cho dén khi khéi lwgng khong ddi, sau G6 d& ngudi trong
binh hat 4m (B.3.14).

¢) Sau khi ¢4n, d&t ngudn vao binh hat Am (B.3.14) cho @én khi do.
B.4.5.2 Chuén bi ngudn do bang LSC
Quy trinh ndy can dwec tién hanh nhu sau:

a) Hoa tan két tla ytri oxalat vao téi da 35 mL axit nitric (B.2.5). Cho dung dich nay vao mét binh nhira
da dwoc can trudc (B.3.16) va ghi khéi lwgng.

b) Chuy&n 14 mL dung dich nay vao mét binh polyetylen 25 mL (B.3.16) G4 dugc can trrée va ghi lai
khdi lwgng.

c) Thém 6 mL dung dich nhip nhay (B.2.12); can va khudy cho dén khi hda tan. Day la ngudn dugc
do.

d) Béo quan ngudn & (4 £ 3) °C cho dén khi do.
B.4.6 Xac dinh higu suét héa hoc
Higu sut héa hoc dugce xac dinh nhu sau

a) Higu suét héa hoc clia ytri R,y Gurgre tinh tir ti sé clia khéi lwong két tha oxalat thu dwece véi khbi
lwgng ytri oxalat twong dwong dugre bd sung vao 1dm chét mang trong giai doan gitra clia quy
trinh, dwec tinh theo Céng thirc (B.1):

mO
R ,=—E (B.1)

m,y
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Trong d6
Moy |14 khéi lrgng clia két tha oxalat thu dwgrc;
m,y 14 khéi legng oxalat dwoc tinh tir Ivgng chit mang ytri duwge bd sung vao.

b) Hiéu suit hoa hoc clia stronti, Re s, dwgc tinh tir chét mang hogc chét danh dau stronti bing moét
trong céc quy trinh sau:

1) Hiéu suét héa hoc dworc tinh tir tf s6 clia khdi lwgng két tha cacbonat thu duwge véi khdi lwgng
stronti cacbonat twong dwong dugc bd sung vao 1am chit mang & giai dogn bat dau cba quy
trinh, dugc tinh theo Céng thirc (B.2):

m
R= —=2 (B.2)
mc.& .
Trong dé

e, 13 khdi legng clia két tia cacbonat thu dugc;
mss: 13 khdi lgng cacbonat duge tinh tir lwong chét mang stronti dwgc bd sung vao.

2) Hiéu suét héa hoc duge tinh tir ti sb gitra hoat 48 clha két tia cacbonat thu dwrge, do bing phd
gamma, v&i hoat @6 twong dwong *Sr theo Iy thuydt dwoe bd sung vao 1am chit mang & giai
doan bét du cla quy trinh, dwec tinh theo Cong thire (B.3):

A4

Y5 M

Rap= (B.3)

A"&,r

Trong dé

s, ,, 18 hogt 89 clia **Sr duge do bing phd gamma;

A,,. 14 hoat dd clia **Sr theo Iy thuyét dirgc b sung vao giai doan bét ddu cla quy trinh.

ST
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Phyluc C

(Tham kh&o)

Po stronti 90 tir san phdm con chGa ch(ng can bing ytri 90

bing phwong phap chiét hiru cor

C.1 Nguyén ly

Ytri dwge chidt ra khdi dung dich mau str dung dung mdi hiru co HDEHP, tai pH 1,4. Sau khi rlra pha
hiru cor trong HCI 1 mol/L va chiét ki ytri tr pha mau diing HCI 9 mollL, dung dich dwegc 1am tinh khiét
lai 1&n ntra diing dung dich TOM. Cudi cling, ytri dwoc két tlia dwéi dang oxalat va canxi trong 1 nung
& 900 °C, trieére khi do béing dém B ding may dém fi ié.

Khi khdng c6 cac chét phét tia B gay nhidu, do danh gia trong qua trinh phan ra ®Y bing giam sat 40
gidm téc 46 dém, va khi sy phan ra hoan toan, mlrc hoat 9 con lai diegre so sanh véi hoat 4§ cla
phdng nén.

Chét @anh déu dugc dang 12 ytri bén ving duwéi dang bdt kim logi. BSt ndy duge thém vao méu trong
qua trinh pha méu & 1i 1& tr 5 mg dén 10 mg cho mdt gam clia méu thr.

Khéi legng clia phAn méu thr cin dwoc tinh dén hoat dd trwdrc d6 clia méu va giéi han phat hién
mong muén. Quy trinh duoc md ta dwdi ddy dwec 4p dung cho miu rdn cb khéi legng tir 5 g dén 10 g.
C.2 Thudc thir

C.2.1 Nwérc, da loai khoang

C.2.2 Axit clohydric, lozng, c(HCI) = 9 mol/L

C.2.3 Axit clohydric, loang, ¢(HCl)= 1 mollL

C.2.4 Heptan.

C.2.5 Dung djch HDEHP [axit di-(2-etyhexyl)phosphoric]: 1456 mL HDEHP cho 855 mL heptan.

Dam bao réng thubc thir 1a tinh khiét biing cach nra ching trong mot thé tich nudrc béng véi thé tich
thudc thir sao cho sau thao tac nay, pH cn phai Ién hon 3.

C.2.6 Toluen
C.2.7 Dung dich TOM (trioxyl metyl amoni clorua): 333 mL TOM cho 666 mL toluen.
C.2.8 Amoni, dam dic, w(NH.OH) téi thiéu =28 %

C.2.9 Axit oxalic, dung dich bdo hoa (H,C204.2H,0 = 140 g/L).
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C.2.10 Ytri, kim loai, dang bt
C.2.11 Axit nitric, lodng, ¢(HNO;) = 2 mol/L.
C.2.12 Axit nitric, lodng, c(HNO;) = 2,5 moliL
C.3 Thiét bj, dung cu
C.3.1 Can, phan tich, chinh xac dén 0,1 mg
C.3.2 Lo nung Muffle, c6 bd didu chinh nhiét d6 theo chwong trinh.
C.3.3 Bép dién, kiém soat dwgc nhidt 38
C.3.4 May ly tam, lanh
C.3.5 pHmét.
C.3.6 Thiét bj lgc, dung cho gidy loc khéng tro.
C.3.8 Calloc mang hodc gidy loc khdng tro, c6 dd xép trung binh 0,45 pm.
C.3.9 Phéu tach, 250 mL

C.3.10 Pia thir, Iam bang thép khdng gi, c6 canh, ¢6 dwdng kinh twong thich véi ciu hinh hinh hoc
cla may dém hoac lo polyetylen.

C.3.11 Ong ly tdm, 250 mL

C.3.12 Chén nung, silic oxit.

C.4 Quy trinh

Mau dugc hoda tan theo phwrong phap dugc md ta & Phy luc A. Chét danh déu [5 mg @én 10 mg ytri
kim loai (C.2.10) cho mdt gam vét liéu thir] dwge cho vao mau trong pha pha miu. V& nguyén tic, viéc
nay tao nén dung dich nitric dung cho quy trinh tach hiru co dwge mo ta dwdi gay.

C.4.1 Tach héa hoc ytri

Pha tach héa hoc ytri bao gdm céc giai doan sau

a) Lam bay hoi dung dich nitric thu dwegc sau khi lam dung dich héa mau, cho dén khi gan nhwe kho.
b) Thém 100 mL HCI (C.2.3). Pidu chinh pH dén 1,4 bang amoni loang.

¢) R6t méu vao phéu tach 250 mL (C.3.§) va cho 50 mL dung dich HDEHP (C.2.5).

d) Khudy nhe trong vai phut, ghi lai ngay va thdi gian tach tinh theo ¢ = 0 d8i v&i thevi diém tir khi tach
yiri ¢6 trong phdn méu thir va d& chang King trong 30 min. Loai bd pha loang.

€) Rira pha hiru co' ndm I&n trong 20 mL HCI (C.2.3). Khu4y trong 1 min, dé& 1&ng trong 2 min, mai 1&n
loai bd pha nuwdée.
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f)

0)

Chiét %Y tir pha hiru co 5 1an ding 10 mL HCI (C.2.2). Khudy trong 1 min va @& l4ng trong 2 min,
mdi 1&n thu hdi pha nuéc.

Chuyén pha nuédc vao phéu tach 250 mL khac.
Cho 50 mL dung dich TOM (C.2.7), khuy nhe trong vai phut va G& chung lang trong 15 min.

Thu pha 1dng vao cbc thily tinh 250 mL va cho 50 mL nwéc da loai khoang. Néu pha nay tao vén
dyc, bit dAu 1am tinh khiét lai 1An nira véi 50 mL dung dich TOM (C.2.7).

Cho 60 mL d&n 80 mL amoni d4m déc (C.2.8) va a8 sbi trong 2 min d& tao dugc van ytri hydroxit.
D& 1ang va ngudi trong khodng 20 min.

Chuyén vao éng ly tam (C.3.11) va ly tam trong 10 min & 3000 r/min.
Loai bd phan ndi phia trén va thu lay lwgng cin cdn lai bdng cach thém 5 mL HNO, (C.2.11).

Chuy@n vao cbe thay tinh 100 mL va cho thém 10 mL dung dich axit oxalic bdo hdéa (C.2.9). Lam
day dén 50 mL bing nude.

Buwa dén diém sdi va dirng ngay khi xuét hién bot. D& 1&ng trong khoang 30 min.
Loc diing mang loc 0,45 um (C.3.8) @& thu 14y két tia ytri oxalat.

C.4.11 Chuén bj ngudn do cho PC

Quy trinh nay dwgc tién hanh nhir sau

a)

b)

¢)

Chuyén cai lgc vao chén nung silic (C.3.12), day miéng chén va dat trong 16 nung Muffle (C.3.2) &
900 °C trong 5 min. D& ngudi

Thu lwgng con lai (oxit ytri) bing cach cho vao 5 mL nwérc d3 loai khoang va phun 1&n trén mt
dia 1am béing thép khdng gl da dugc can trede (C.3.10), sir dung pipet mot didm

Can dia thi c6 chira oxit ytri lang dong. Ghi lai khéi lvgng cia Y;0s.

C.4.1.2 Chuén b| ngubdn do cho LSC

Quy trinh nay cAn dugc tién hanh nhu sau:

a)

Hda tan két tda ytri oxalat vao t5i da 35 mL axit nitric (C.2.12). Cho dung dich ndy vao mdt binh
nhira da dwgc can trwdc va ghi khéi ligng.

b) Chuyén 14 mL dung dich nay vao mét binh polyetylen 20 mL a3 dwgc can truéc va ghi lai khéi

Iverng.

c) Thém 6 mL dung dich nhip nhay; can va khudy cho dén khi dung dich ddng nhét. Day la ngudn

d)
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dwoc do.

Bao quan ngudn & (4 + 3) °C cho dén khi do.
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C.4.2 Xac dinh higu suit héa hoc
Hiéu suét héa hoc dwgc xac dinh nhw sau

a) D& voi phép do PC, hiéu suét héa hoc ciia yiri Ry duge tinh tir i sé khdi lvgng két tia oxit ytri
do dwgc v6i khéi lvong yiri kim loai dwge bd sung vao [am chét mang, hé s higu chinh bing
1,27, dugc tinh theo Cong thire (C.1):

m
Roym—2l— cA
T My 1,27 etd

Trong d6
Mop 12 khi legng clia két tha oxit thu duerc;
moy 12 khéi lrgng chat mang ytri kim loai dugc bd sung vao.

b) i véi phép do LSC, hidu suét héa hoc clia yiri, Rey dugc tinh clia khéi lwgng két tia oxalat thu
dwgc véi khéi lgng yiri oxalat twong dwong dugc bd sung vao lam chit mang dugc tinh theo
Coéng thure (C.2):

m,,
Roy=—= (C.2)

Trong dé
Moo 14 khéi lwgng clia két tha oxalat thu ducjrc;

Moy 12 khéi legng oxalat dwgc tinh tir lgng chit mang ytri dwge bd sung.
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Phuluc D

(Tham khéo)

Po stronti sau khi tach trén nhwa d3c trirng "ete crown”

D.1 Nguyén tac

Céc nguyén té kidm thd (stronti, canxi, bari) dwrgc két tia dwdi dang phosphat trong méi tnedng bazo.
Bari, néu ¢ & legng 16n, dugce logi bd dwdi dang nitrat. Stronti dwore hip phy chon loc trén obt dic
treng “ete crown” trong mdi triedng HNO; (ttr 3 mol/L dén 8 mol/L) sau @6 rira gidi ding dung dich
HNO; 0,5 mol/L. Hoat d6 B clia *Sr dwgc do bang 3&m nhép nhay 16ng hoc béing cach dém ding méy
dém 1 1¢ sau khi dung dich dwgc lam bay hoi trén dia thir.

D.2 Thudc thir

D.2.1 Chét hé trg, boc bing ete crown diic trng cho chiét stronti.

D.2.2 Muéi stronti, khdng hoat tinh

D.2.3 Nwére, phi hgp véi loai 3 theo TCVN 4851 (ISO 3696), hoic tét hom.

D.2.4 Dung dich stronti chudn, dung cho xac dinh bang quang phé.

D.2.5 Axit phosphoric, loédng, c(HsPOs) = 9 mollL

D.2.6 Nhdm nitrat, c[Ag(NO;)s] = 0,5 moliL, trong axit nitric, ¢(HsNO3) = 3 mol/L dén 8 mol/L.
D.2.7 Axit nitric, lodng, c(HNO) = 3 mol/L dén 8 mol/L

D.2.8 Axit nitric, loang, c(HNO3) = 0,5 mol/L

D.2.9 Amoni, dam ddc w{NH,OH) téi thidu = 28 %

D.2.10 Dung dich nhip nhay, néu sir dung phirong phap Gém nhip nhay ldng

D.3 Thiét bj, dung cy

D.3.1 Cén, @5 chinh xac dén 0,1 mg

D.3.2 Lytam

D.3.3 Lo, thdng gi6, hodc bép dién, c6 bd didu chinh nhiét 48

D.3.4 Quang phd hip thy nguyén tir, phd phat xa nguyén tlr plasma cap cam (g hodc phd khéi
Iegng plasma cdp cam (ng.

D.3.5 pH met

D.3.6 Hé théng lam bay hoi
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D.3.7 Thiét bj dém B, dwoc trang bj may dém ti 18 dong khi hodc may dém nhép nhay 16ng

D.3.8 Dia thir, [am bang thép khéng gi, néu chon dém ti I&, hodic binh phi hep véi may dém nhdp
nhay Idng dwgc chon.

D.3.9 Ong ly tam, 50 mL

D.4 Quy trinh

M&u dugc hoa tan. Chét danh ddu (10 mg stronti khéng hoat héa) dugc cho vao miu trong pha phé
méu. Sau khi lam dung dich héa, dung dich ntric thu dwec dwgc pha lodng dén 100 mL bing nuwéc cAt.

D.4.1 Tach héa hoc stronti

Cac bwéc cha quy trinh phan lap héa hoc ¥Sr dwgc tién hanh nhur sau:

a)
b)
¢)

d)

e)

Cho 5 mL HPO, (D.2.5).
Tao mdi treong bazo béng cach cho NHOH (D.2.9) dé pH ndm trong khodng tir 9,5 dén 10.
Thu 18y két tia bing cach ly tam (vai 14n néu cin).

Lam bay hoi két ttia trong 16 & 70 °C hodc trén bép dién (D.3.3) trong ciing binh chéra cho dén khi
gan khé.

Hoa tan muéi trong it nhat 10 mL dung dich AKNO:), (D.2.6) (ndu cAn ¢6 thé nhidu hon). Qua
trinh lam dung dich hoa phai hoan toan. -

Dt cot cb chira 2,8 g chit hd trg dwgc boc bing ete crown (D.2.1) trén mét gia 4.

D& nuréc trong ¢dt nhé vao cbe thiy tinh.

Chudén bj nhira bang cach cho 20 mL HNO; (D.2.7).

Loc mAu trong cac phan 2,5 mL.

Trang binh chira ¢ chira dung dich ¢6 3 mL HN03.(0.2.7). Rot dung dich qua cdt.
Trang cbt it nhét ba 14n bing 3 mL HNO; (D.2.7).

Ghi ngay va theri gian khi viée trang rira hoan thanh,

Lam khé cac giot trén méat cla binh chira cbt.

Dt binh chira nhé dwéi cot va rira gidi stronti bing it nhat 10 mL (Viwa gui) HNO;3 (D.2.8).
L&y phan nhé dung djch @& xac dinh hiu suét chiét héa hoe.

St dung mét may thdi dé lam bay hoi thé tich can Iai trén dfa thir 1am bang thép khéng gi néu do
hoat 48 bing cach aém t1 18 hoiic chudn bj ngudn cho phép do dém nhép nhay 1dng.
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D.4.2 Xéac djnh hiéu suit h6a hoc
Hiéu suét héa hoc ctia stronti duge xac dinh theo Cong thire (D.1):

m
Reo= S (D.1)
mg, r

Trong d6

ms, 14 khéi lirong clia stronti trong dung dich rira gidi dugc do bing AAS, ICP-AES ho#c ICP-MS.
mg.r 1a khéi lrgng stronti dwge thém vao lac dau.
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